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NOTE

Absorption Properties of Pr3+-doped Fluoroborate and
Boro-Tellurite Glasses

K. THYAGARAJAN and S. BUDDHUDU*
Department of Physics
Sri Venkateswara University, Tirupati-517 502, India

This paper reports the preparation and spectral analysis of two
series of Pr3+-doped glasses of the compositions:

Fluoroborate glasses: B303-Na;O-RF (= LiF and NaF)

Borotellurite glasses: B;03-BaO-TeO,-RF (= Li, NaF and KF)
The computed parametrization of both the physical and the non-
linear spectra demonstrates the effects of alkali cations (Li, Na and
K) in the glasses studied.

Earlier, we have reported the spect:a of Nd** doped fluoroborate and boro--
tellurite glasses to verify the alkali content effects as the network modifiers' 2.
We now report the production and spectral analysis of the same series of glasses
this time with Pr’* ions as the dopants.

The two series of glasses in the following chemical compositions have been
prepared by empolying the quenching technique3'5

Fluoroborate glasses:

Glass A: 81B,0; + 10Na,O + 8LiF + 1PrF;

Glass B: 81B,0; + 10Na,0O + 8NaF + 1PrF;

Boro-tellurite glasses:

Glass A:  65B,0; + 2TeO, + 12Ba0O + 20LiF + 1PrF;

Glass B:  65B,0; + 2TeO, + 12BaO + 20NaF + 1PrF;

Glass C:  65B,0; + 2TeO, + 12BaO + 20KF + 1PrF;
The prepared glasses are good in transparency and in green colour due to the
homogeneous distribution of Pr’* ions in these glasses. The glass densities and
refractive indices at three different wavelengths (ng, ngy and n;) have been com-
puted and from these quantities other related physical and non-linearity
parameters have been evaluated by using the relevant expressions given in
literature® 7. Absorption spectra of these glasses have been recorded (420-
620 nm) on a Perkin-Elmer 551 Spectrophotometer.

Particularly the glass-A from these two series of glasses have shown significant
variations in physical and non-linearity parameters compared to other glasses.
Absorption spectra of Pr’*-glasses have shown four absorption bands
H,»> 2P2_ 1,0 and ID,. Energy level structure parametrization has been carried
out®. By employing the literature methods® ® Judd-Ofelt intensity (R,)



Properties of Pr3+-doped Fluoroborate and Boro-Tellurite Glasses 249

Vol. 11, No. 1 (1999)

128 p6L se8 £9L 8€L (j.w) 3 uquo-udg
1Ly Ly 89y Ly SLy (j-wd) A
6 €1 91 91 €2 ()8 ey
€819 S679 0€ELS 9985 Trey (j-wd) 8
s1a1ourered [9A3] A810ug
€ STE 61€ L8°9Y Wiy %
09'1 89'1 oLt 9881 €002 s
8€°ST 60'91 LT91 01°L62 L'908 @
69'1 LYo 9L'1 150 08’1 150 €T $8T 1¥'ST $:34 e
£6'0 0£'0 L60 €0 660 €0 01 L 0S'11 10T ldg
260 €0 960 ¥E0 L60 0£0 %01 961 €611 LLT 0dg
190 800 €90 L0'0 90 600 $6°0 LSO LYEL 8L°0 a, < "Hg
Py ao Py ao Py ao »y ao Py ao
J-ssern g-sse[o v-sse[ g-sselD ) spueq uondiosqy

sasse[d alum[al-olog

sasse[3 ajeroqoIon)y

SASSVIO A4d0d-,(!d 40 SYALANVIVd TANIONALS THATT
AOYENE ANV (W0 01 X Y¢5) ALISNELNI LTEI0-AANS ‘(01 X P¥) HLONTYLS ¥OIVTTIOSO (SLINN AYVILIGYY NI dO) ALIONEA TVOLLIO

1-41dVL



250 Thyagarajan et al. Asian J. Chem.

parameters of these glasses have been computed Table-1 and these intensity
parameters are in the following manner.

Qz > Qﬁ > 94
Among the measured absorption bands, *H, — P, has been the hypersensitive
transition. The following Table-2 shows the relationship between the values of

Q, and the hypersensitive transition spectral intensity (f,4) in both the series of
glasses

TABLE -2
Fluoroborate glasses Boro-tellurite glasses
Parameters
Glass-A Glass-B Glass-A Glass-B Glass-C
Q, (10° cm?) 806.74 297.10 1627 16.09 15.38
f.q CHy o °Py) 25.41 2.53 1.80 1.76 1.69

From these data it is noted that, among the Pr** glasses, glass-A in both the series
with LiF content, is showing better spectral intensities. The radiative properties
of the excited states are also found to be satisfactory in glass-A compared to the
other glasses studied.
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